Aims To assess the rate of early awareness to the presence of age-related macular degeneration (AMD) and whether it enables early detection of transition to neovascular AMD (NVAMD) as compared with patients whose first presentation to an ophthalmologist is already at the neovascular stage of disease. Methods A retrospective analysis of 268 eyes of 268 consecutive patients with newly diagnosed NVAMD that were treated in a tertiary referral centre was performed. Patients were classified into those who were unaware (Group 1), or aware (Group 2), of the fact that they had AMD before diagnosis of NVAMD. Visual acuity, lesion size and composition, and demographics were compared between both groups. Results In all, 185 patients (69%) and 83 patients (31%) were classified to Groups 1 and 2, respectively. Patients in Groups 1 and 2 had similar demographic characteristics, presenting visual acuity and lesion size, and lesion compositions. Group 1 patients were more likely to have a positive history for smoking (41 vs 26% in Group 2, P ¼ 0.03), whereas Group 2 patients were more likely to have positive family history for AMD (20 vs 10%, P ¼ 0.02). Conclusions These data suggest that current screening methods fail to identify the majority of patients with AMD before the development of NVAMD. The findings also demonstrate that in the routine clinical setting, prior awareness of AMD may not facilitate early detection of treatable choroidal neovascularization lesions.
Introduction
Patients who develop choroidal neovascularization (CNV) secondary to age-related macular degeneration (AMD) usually present with significant visual loss. For example, Olsen et al. 1 found that 78.5% of their patients presenting with neovascular AMD (NVAMD) had visual acuity of 20/50 or worse. Majority of such patients fail to achieve substantial visual recovery despite the application of current therapies. [2] [3] [4] [5] A number of lines of evidence suggest that earlier detection of CNV may confer a better prognosis. As such, smaller initial lesion size is associated with better visual outcome following photodynamic therapy (PDT) for NVAMD. 6 Furthermore, as reduction of the risk for three-line loss following PDT is not significantly dependent on the presenting visual acuity, 4 better initial visual acuity before PDT may confer better final acuity following the therapy. Although such data is not yet available for novel antivascular endothelial growth factor (VEGF)-based therapies such as intravitreal injections of Bavacizumab or Ranibizumab, these facts underscore the importance of early detection of CNV. Such early diagnosis may enable detection of patients with relatively small lesions, preserved visual acuity, and juxtafoveal and extrafoveal lesions. 7, 8 To facilitate early detection of CNV, current practice guidelines for patients with intermediate and monocular advanced AMD mandate periodic follow-up, self-test with an Amsler grid, and prompt examination by an ophthalmologist once new symptoms such as metamorphopsia, visual loss, or scotomas occur. 9 Prior diagnosis of non-NVAMD is obviously a prerequisite to allow initiation of such a follow-up regimen and it also allows for commencement of oral supplement therapy according to the AREDS study recommendations.
The current practice guidelines for patients with intermediate AMD or monocular advanced AMD are based on extrapolations from studies suggesting benefit for early detection of CNV, and on the potential value of the Amsler grid in facilitating such early diagnosis. 9 Interestingly, the value and efficacy of this follow-up regimen for enabling early detection and improving visual outcome has not been well documented thus far. Furthermore, the percentage of AMD patients who are diagnosed before the development of CNV is unknown. Knowing the efficiency of screening practice for AMD is important to improve treatment algorithm of AMD.
To begin and address these issues, we measured the percentage of patients presenting with NVAMD to a tertiary referral centre who were aware of the fact that they had AMD before the development of CNV. We then assessed whether such prior awareness enabled early detection of CNV.
Methods
In total, 268 consecutive patients (268 study eyes), who were diagnosed with NVAMD and treated with PDT at the Department of Ophthalmology of the HadassahHebrew University Medical Center in Jerusalem, Israel, from November 2004 through June 2006, were included in the study. During the study period, this was the only centre that provided PDT for residents of Jerusalem. Institutional Ethics Committee approval was obtained for the study. Retrospective data were collected on patients who also had PDT sessions before the study starting date. AMD was diagnosed and graded as described in the AREDS trial. 10 Each patient was interviewed, patients' charts were reviewed, and a detailed ophthalmic exam was performed which also included best-corrected visual acuity assessment using an ETDRS chart. Fluorescein angiograms were reviewed by a retina specialist (IC, EB, IH, and EA). The standard PDT protocol for NVAMD was applied using intravenous infusion of verteporfin (Visudyne; Novartis Ophthalmics, Hettlingen, Switzerland) followed by diode laser application (Visulas s 690, Zeiss, Switzerland) using the PDT laser lens (Volk, Mentor, OH, USA). Patients were then followed at 3-month intervals. 5 Repeated PDT sessions were performed according to accepted guidelines. 11 Patients were classified into those who were not aware of being previously diagnosed with AMD and had presented to an ophthalmologist only after they have developed CNV in the study eye (Group 1 ¼ unaware patients), and patients who were aware that they had AMD before the development of CNV in the study eye (Group 2 ¼ aware patients). Patients were classified as aware if: (1) they recalled that they were previously diagnosed with a degeneration of the retina or macula and/or (2) patient recalled that oral supplementation according to the AREDS trial recommendations was prescribed, and/or (3) patient recalled that the use of an Amsler grid was suggested by an ophthalmologist. As one of the major aims of the study was to assess if prior diagnosis of AMD confers overall better outcome in the normal clinical setting (rather than a study environment), patients were not required to be familiar with the term AMD in order to be classified as aware (given that at least one of the three conditions listed above applied for the patient). Statistical analysis was performed using t-test, Mann-Whitney test, and the Fisher's exact test.
Results
Of the 268 patients included in the study, 185 (69%) were classified as belonging to Group 1 (previously unaware of having AMD) whereas 83 patients (31%) were classified to Group 2 (aware). Patients in the two groups had similar demographic characteristics except for history of smoking and family history of AMD (Table 1) . Although 41% of the patients in Group 1 had a positive smoking history, only 26% of the patients in Group 2 were smokers or past smokers (P ¼ 0.03, Fisher's Exact test). A higher percentage of patients in Group 2 (20%) compared with Group 1 (10%) had additional family (Table 2) . Mean initial and final lesion size, initial and final visual acuity, follow-up time, and number of PDT sessions were also similar between the two groups (Tables 1-3 ).
There (Table 3) .
Intuitively, one may assume that patients with significantly decreased vision in one eye would be more apt to detect early reduction of visual acuity in the contra-lateral better eye once it develops CNV. To assess this possibility, we tested the correlation between fellow eye and study eye initial visual acuities. We found that in either group, fellow eye visual acuity did not directly or inversely correlate with visual acuity of the study eye (Group 1: r 2 ¼ 0.001, P ¼ 0.67; Group 2: r 2 ¼ 0.01, P ¼ 0.47, linear regression test). Thus, in contrast to what might be intuitively presumed, low visual acuity in the fellow eye did not confer an increased probability for early detection of decreased vision in the study eye.
Discussion
In our cohort from a tertiary referral centre, the majority of patients who presented with NVAMD and who were treated with PDT were unaware that they had AMD before the diagnosis of CNV. Among those who were aware, early awareness of the disease did not confer earlier detection of the transition to NVAMD in the study eye nor better outcome in terms of visual acuity, lesion size, or lesion composition in patients treated with PDT. These findings point towards two major limitations of the current clinical management practice of AMD patients.
First, many patients with early and intermediate AMD escape diagnosis until they develop CNV and visual loss. Some patients with monocular advanced AMD remain undiagnosed until they develop CNV in the fellow eye. Such undiagnosed AMD patients do not enjoy the benefit of oral vitamin and mineral supplementation according to the AREDS recommendations. These patients also miss the potential for early detection of CNV that may perhaps be obtained by regular follow-up and self-examination regimens.
This apparent failure to diagnose AMD before the development of CNV can be attributed to low rates of routine screening exams by ophthalmologists, and potentially the failure to identify AMD during such exams. Inadequate transfer of information and education of patients may also be the underlying cause in at least some cases (in other words, the ophthalmologist has perhaps identified signs of AMD but failed to transfer this knowledge effectively to the patient). A recent survey commissioned by the AMD Alliance International in Western European countries, Australia, Israel, and the United States reported that between 58 and 77% of participants had an eye exam during the preceding 2 years (http://www.amdalliance.org/, and a country report by AMD Alliance in Israel, 2004). Although many such eye exams might not include a dilated fundus exam, these data suggest that a significant percentage of undiagnosed AMD patients may be owing to missed diagnosis by ophthalmologists, or a failure in informing and educating patients about their disease. Considering the wide availability of ophthalmologists in Israel, the national health care system which essentially covers the cost of eye exams, and the small size of the country, it is unlikely that difficulties in gaining access to an ophthalmologist play a major role in these high rates of under-diagnosed AMD. We found that 'aware' patients were less likely to be smokers but had higher probability of a positive family history of AMD. These factors may reflect overall higher personal awareness to the importance of preventative medicine (avoidance of smoking). It may also demonstrate that familiarity with the disorder (having seen its impact on a family member) perhaps increases the likelihood for seeking it out and being aware of the disorder in oneself.
A second limitation of current management of intermediate and monocular advanced AMD, which is highlighted by our research, is the failure of prior awareness to the disease to facilitate early detection of CNV. Missing scheduled follow-up exams, inappropriate use of the Amsler grid (or perhaps low efficacy of this screening test), delay in approaching an ophthalmologist despite the appearance of new symptoms, and delay in administration of appropriate treatment after initial diagnosis of new CNV may all contribute to this failure.
It is important to note that as the majority of patients in our cohort were referred by primary ophthalmologists in the community, it was not possible to reliably assess adherence to recommended practice guidelines. It is possible that strict adherence to such guidelines may confer better outcome than that experienced by the patients in this cohort. Few studies have assessed adherence of AMD patients to the recommended follow-up guidelines. Lee et al. 12 reported that among patients with AMD, 65-80% had annual eye examinations, and the same group also showed that several factors, among them presence of NVAMD, income, education, race, and availability of eye care, are associated with the likelihood of compliance with practice guidelines. 13 Although poor compliance with practice guidelines may have significantly contributed to the low rate of early detection of CNV, several lines of evidence suggest that current guidelines might be suboptimal for obtaining such early detection. Importantly, the optimal interval between follow-up visits for patients with intermediate AMD and monocular advanced AMD is unknown. An interval of 6-12 months was suggested in the preferred practice guidelines issued by the American Academy of Ophthalmology in 2003. 9 However, CNV growth rate may reach 74 mm per day with an average growth rate of between 10 and 18 mm per day. 14, 15 Therefore, periodic follow-up every 6 months or more might allow CNV to reach considerable size before diagnosis. Accordingly, some ophthalmologists prefer to evaluate such patients more frequently.
Self test with an Amsler grid might also be insufficient to facilitate early detection of CNV. Although the use of Amsler grids for monitoring the central visual field for the appearance of new scotomas and metamorphopsia has been recommended for AMD patients 9, 16 studies have demonstrated that the sensitivity for detecting AMD lesions may be low. [17] [18] [19] [20] Hopefully, novel diagnostic modalities such as the preferential hyperacuity perimeter or others will have higher sensitivity and specificity for this purpose. [21] [22] [23] The most significant caveat of our study is its single tertiary centre design. Although such design may potentially introduce bias, such bias is probably minimized by the referral pattern in our region. Our centre was the only PDT facility for Jerusalem residence during the study period. As PDT was the only available treatment for NVAMD through most of the study period, patients who develop NVAMD but who were not referred to receive PDT in our centre experienced the natural course of the disease. Awareness to the fact that they had AMD before developing CNV could not affect the outcome of such patients who were not included in our study.
In light of the magnitude of the challenge posed by AMD and the apparent potential limitations of current screening and follow-up practices, it is imperative to evaluate in a prospective manner and to modify accordingly these guidelines to allow for higher rates of early detection of AMD and CNV. Better education of both patients and physicians, alterations in follow-up intervals, and introduction of novel screening modalities, may all be required to achieve this goal.
